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Abstract. - The molariform teeth of the mormyrid fish Hyperopisus bebe display a cone of orthodentine overlaid 
at their tip by a thick layer of enameloid (= acrodine). The teeth are fixed on a cellular bony tissue. This organiza¬ 
tion is classical for an actinopterygian and fits with the pattern classically observed in other osteoglossiform fish¬ 
es. The presence of plicidentine and the hyoid tooth and tooth-plate morphology of this species may be related 
with crushing feeding habits. 


Resume. - Etude histologique des dents molariformes linguales de Hyperopisus bebe (Mormyridae ; Osteoglos¬ 
somorpha). 

Les dents molariformes du mormyride Hyperopisus bebe ont une organisation histologique classique : un 
cone d’orthodentine coiffe d’une epaisse couche d’emailloi'de (= acrodine). Les dents sont fixees sur une base 
d’os cellulaire, ce qui est en accord avec la position phylogenetique de cette espece parmi les Osteoglossiformes. 
La presence de plicidentine ainsi que la morphologie de la plaque linguale et de ses dents peuvent etre liees au 
regime durophage de l’espece. 
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^ 00th .. 3D-models based on tomograph CT- 

Orthodentine scans allowed the detection of well- 

Plicidentine developed simple dentine folds in the 

pulp cavity of the caniniform jaw teeth 
of Latimeria chalumnae (Meunier et al., 2015b). This meth¬ 
od also confirmed the presence of more complex dentine 
folds (polyplocodont plicidentine; Schultze, 1969, 1970) 
in jaw teeth of extant Lepisosteidae (Germain et al., 2016; 
Meunier and Brito, 2017), and documented the presence of 
plicated dentine in the pulp cavity in several teleost fishes 
(Germain et al., 2016), all of them having predatory habits. 
This is notably the case of the molariform hyoid teeth of 
Hyperopisus bebe (Lacepede, 1803), an African mormyrid 
fish, the teeth of which show sharp plies at the base of the 
pulp cavity (Germain et al., 2016: fig. 4). In the living 
H. bebe, the enlarged tooth hyoid plate faces a broadened 
parasphenoid that bears the same kind of molariform teeth 
(Taverne, 1972: fig. 35). 

Thus, 3D-imaging based on CT-scan microtomography 
is well fitted to study the distribution of plicidentine, notably 
among the huge actinopterygian clade and leads to suggest 
relationships with feeding habits and probable mechanical 
constraints rather than a phylogenetic heritage. This tech¬ 


nique has the supplementary advantage to be not invasive 
and thus to preserve the specimen integrity suitable for rare 
extant or extinct specimens. However, classical histological 
techniques, as for instance ground sections, remain com¬ 
pulsory to investigate the fine nature of the tissues. Indeed, 
CT-scans performed with histological aims have a resolution 
that rarely goes below 3 pm per voxel, while such histologi¬ 
cal data are necessary to interpret accurately 3D models. 

In the present paper, we detail the histological organiza¬ 
tion of the molariform teeth and related histology of the lin¬ 
gual tooth plate (= hyoid tooth plate) of H. bebe, with the 
twofold interest for further studies. First, this study provides 
original details on the teeth and tooth plate histology in a tel¬ 
eost fish with euryphagous diet, which may include crusta¬ 
ceans, algae and macrophyte seeds (Lauzanne, 1976; Mala- 
mi et al., 2007) and not with a strictly ichthyophagous diet. 
Second, H. bebe is the only extant mormyrid having such a 
huge biting toothed patch onto the parasphenoid (Taverne, 
1971, 1972). Therefore, histological descriptions may be of 
interest for further discussion on the debated osteoglossiform 
phylogeny notably to resolve the status of numerous fossils 
and dentition evolution ( e.g. Hilton, 2003; Lavoue and Sul¬ 
livan, 2004). 
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MATERIAL AND METHODS 

Material 

The hyoid tooth-plate was withdrawn from a dry skel¬ 
eton of H. bebe (280 mm TL). The specimen was bought on 
the fish market in N’Djamena (Chad) and prepared as a dry 
skeleton by dissection. It belongs to the research dry skel¬ 
eton collection of O. Otero (number OO-DS-17). 


Methods 

The material was embedded in polyester resin and sec¬ 
tioned using a sawing machine: the lingual tooth-plate was 
cut to obtain four fragments a, b, c and d (Fig. 1A). The 
fragment a was sectioned horizontally and fragment b trans¬ 
versely to obtain respectively transverse and axial sections of 
the teeth. The ground sections were polished to a thickness 
of about 60-80 pm and observed under transmitted natural 



Figure 1 . - Hyperopisus bebe. A: Dorsal view of the lingual tooth-plate showing the molariform teeth. The three lines indicate the sec¬ 
tions of the jaw to obtain the four parts a, b, c and d. B: Axial ground section of a tooth (natural transmitted light). The pulp cavity (PC) is 
surrounded by a massive core of stratified dentine (De), overlaid by a thick apical cape of enameloid (En). C: Cross section of the basal 
part of a tooth showing the dentine (De) and the bone of attachment (Bo). The dentine wall shows some more or less sharp evaginations 
(arrowheads) in the pulp cavity (PC). D: Cross section showing a detail of the dentine layer (De) that looks gently laminated, and the paral¬ 
lel odontoblastic canalicles (arrowheads) that are orthogonal to the wall of the pulp cavity (PC). E: Axial section with a detail of the odon¬ 
toblastic canalicles, some of which being penetrating (arrows) in the enameloid layer (En). F: Cross section with a detail of the tooth sup¬ 
porting bone that shows some osteocytes and their ramified processes (arrowheads). Scale bars: A = 2.5 mm; B, C = 500 pm; D = 100 pm; 
E = 50 pm; F = 25 pm. 
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and polarized lights with a Zeiss Axiovert 35 microscope. 
Pictures were taken with a digital camera Olympus Camedia 
C-5060. 


RESULTS-DISCUSSION 
Morphology of the teeth 

The hyoid teeth of H. bebe are bigger and more numerous 
than onto the jaws, where six to 11 small teeth are present 
(Taverne, 1972; Bigorne, 2003). The hyoid tooth-plate is 
diamond shaped and bears two dozens of densely packed 
white and rounded functional teeth surrounded by younger 
non-functional teeth that appear in grey (Fig. 1 A). Anterior¬ 
ly, close to the left edge of the plate, a space, devoid of tooth, 
corresponds to fallen teeth, which are still not replaced by 
new ones (Fig. 1A). 

The functional teeth are rounded, and measure between 
1 mm and 1.5 mm in diameter and between 1.5 and 2 mm 
in height. Some have a perfectly circular outline whereas 
others display a weakly deflated occlusal surface, possibly 
because of the lack of space when they erupted (Fig. 1A). 
This hyoid tooth and tooth patch morphology are generally 
related with crushing feeding mechanics. Hyperopisus bebe 
is described as having an opportunistic euryphagous diet that 
includes soft food and tough materials such as crustaceans, 
macrophyte seeds (Lauzanne, 1976; Malami et al., 2007), 
but also molluscs (Lauzanne, 1976; Bailey, 1994). The 
crushing specialization of the hyoid teeth and tooth patch 
of H. bebe would be well adapted to these various diets. In 
contrast to H. bebe , numerous other mormyrids (like Brieno- 
myrus, Marcusenius, Petrocephalus, Pollimyrus) , that feed 
primarily on benthic invertebrates, in which copepods and 
chironomid larvae predominate (Hyslop, 1986; King, 1989), 
have a relatively sharper morphology of hyoid teeth (Tav¬ 
erne, 1971,1972). 

Tooth histology 

Each tooth is constituted of a thick and round cone of 
dentine surrounding a relatively large pulp cavity (Fig. IB). 
Thin canaliculi are present in the dentine orthogonally to the 
wall of the pulp cavity (Fig. ID) and penetrate deeply into 
the dentine matrix that is delicately laminated (Fig. IB, D). 
The presence of these canaliculi indicates that the odontob¬ 
lasts withdrew during dentine matrix formation and that they 
remained onto the growing inner surface of the pulp cavity 
(0rvig, 1967). This organization characterizes orthodentine. 
The tooth dentine is overlaid by a thick apical cap of enam- 
eloid (Fig. IB), which is also penetrated by some odonto¬ 
blastic canaliculi, at least in its basal part close to the den¬ 
tine surface (Fig. IE). As such, this enameloid cover can be 
considered as an acrodine-like cap (0rvig, 1973 in 0rvig, 
1978a, b). The hyoid molariform teeth of H. bebe differ in 


their fine dentine organization (orthodentine) from what is 
observed in the molariform teeth of sparids, that are consti¬ 
tuted of vasodentine (Hughes et al., 1994), i.e. a dentinous 
tissue crossed by vascular canals but devoid of odontoblastic 
canaliculi (Lison, 1954; Peyer, 1968). At the base of the pulp 
cavity, the inner surface of the dentine wall shows discrete 
and irregular evaginations (Fig. 1C) that correspond to the 
dentine plies described by 3D-modelization (Germain et al., 
2016: fig. 4). These plies are simple, lack any secondary pli¬ 
cated structure, and do not invade the pulp cavity. As such, 
the plicidentine of the hyoid teeth of H. bebe is assigned to 
the simplexodont type of plicidentine according to the clas¬ 
sification of Meunier et al. (2015a). 

The plicated organization of the dentine walls of the 
hyoid dentition of H. bebe is assumed to be a response to 
mechanical constraints during crushing the food. In conclu¬ 
sion, with the exception of this feature, the hyoid teeth of 
H. bebe exhibit a histological organization classical for an 
actinopterygian fish, including an apical acrodine cap cover¬ 
ing orthodentine (Lison, 1954; 0rvig, 1967,1978a, b; Poole, 
1967; Peyer, 1968; Meunier et al., 2018). 

Bone histology 

The teeth are fixed on a vascularized supporting bone that 
contains star-shaped osteocytic lacunae with ramified osteo- 
cytic canaliculi (Fig. IF). Thus, H. bebe possesses cellular 
bone (= osteocytic bone), as all other Osteoglossiformes, 
for which bony histological data are available (e.g. Kolliker, 
1859; Moss, 1965; Meunier et al., 2013). 
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